C/EBPβ regulates P2X7 receptor expression in response to glucose challenge in intestinal epithelial cells.
Activation of the ATP-dependent P2X7 receptor modulates glucose transport in intestinal epithelial cells through the downregulation of glucose transporter GLUT2. In the present study, we show that an increase in glucose concentration stimulates P2X7 receptor transcription via modulation of CCAAT/enhancer binding proteins (C/EBPs) α and β expression. The described human P2X7 receptor promoter region (GenBank Y12851) was cloned upstream of a luciferase reporter gene in pGL4.10 plasmid and used to determine whether C/EBPs, namely C/EBPα and C/EBPβ, are able to stimulate the transcription of P2X7 receptor. Results show that C/EBPβ was the main regulator of P2X7 receptor expression in response to a glucose challenge. Chromatin immunoprecipitation (ChIP) assays further revealed that C/EBPβ occupied the -213 to +6 nt P2X7 promoter region. Surprisingly, C/EBPα was also able to bind this region as revealed by ChIP assays, but without inducing receptor transcription. In fact, C/EBPα and the C/EBPβ-LIP isoform blocked the C/EBPβ-dependent regulation of P2X7 receptor transcription. These findings suggest that glucose is not only the major source of energy for cell function but may also act as a signaling molecule to stimulate the expression of regulatory proteins.